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fi&XA ACQUISITION 



The 'present invertUor! relates generady to a. eaedaad and apparatus for 
eoordnnaarts the operation of aa.ddpd reeaeaaav- operated or aaoaasoaaoos raarme 
. w ^ ? I < 

:■; rnaaageraean avatars and aa parneedar to a reaioaan; feed bad: and posabosnrtg 

nun hod and apparatus . . . and provide a raonranendaeaar; - opened midpoint, 
coverage. 

0 > < < > e- O ^ > - 

or more streamers aed/or one or more season: sources, sosne of v4bc.h fficUnk a 
H! undo . > o v v ^ ! v urouaaau semea o < x v v\ >p > > 

^ikl!,!- J \!;-n'. ! ' aj .0,0 w ah: av \ t v ed h dt" boa" 

vea < >> ea tream r cables or tefcos < s b « « > m cnrimtfers 
host vessel to tow such existing senaes strcaxrae; systems ;ad cabka 



15 >.\ a pi ^ •> • 

of undepkryed seasom: sbearners area aasoe an ad apparatuses. 

\a it - ! nov : a be ton n ue t ante data - am nana rg oi as -n. r 

X s' ^ v ( O ^ V 1 

». >im \ > !l s ! U v s , - V i 'J 

:>a> i < i < > - v < ■< 

eaa-epkx, t>ma-co;na.aniae operation 

'U.S. Patent No 5d724 ; 24p e.edPed U'Prstribtuea Seismic Datadxathenrn: 

System." by Wood.. ; d > e^a \ . dnt.ran.aad seienbc data .:^aa un sparer; 

of a piianady of Autonomous Data. Acquisition Modules (ADAMs) to each of 
aa whaeh are interconnected a sabpluranp- of dauanobecdoo channels. Each data 



V-CX i VKi 3>k<t>« 



my 




S emu, m- eo tracks tsuvmg arrays obceistmc sources . <. seumuc 

cable;;. A seismic streamer cable normally contains a. pfurahty of < u oym \ 
thai eoromrt seisrmc pressure waves. initiated by the sources and mueciob fours 
MiiAiccv so:-, i .r\" 1 - * s <> bob 

on a marine seismic dais acquisition system located on bee vessel, Due to the 

if; < v v i n tetc nado-ohh 

umnno sorvsys are o comriunubace. Daring a typsod msrme < seismic 
am\es, a > >> x: \ u m^ cure o 1 - i ao , - -m , ma , o oh v mh\ 
nmgmg m teagh; m Uaree to eight or more kshmmters. As reported by 
Gads '! ;a "ks t St s < > > 1 <■ u N b < of a nonus 

5.3 i D «eisnu< ey is to use these s s 

\ o ruj iS o s < o is n s , r i ooo 

marine envjftwwnens is thai current, wind, sod wave action svi.il deflect the 
« , o, t ir"" «n meomb V i m * m u, s 

M s -> t . s - v v ? v \ s N t Ua , 

No. sbiuubbm. The abihty to coomb the position and shape of the streamer 

U I i v. N v v * S . N 

avoiding: collisions oath ohhhore hazards such as marine drilling rigs and 
platforms. ! is also ciesoabb to have the ability to comma the position and 
:>S > " > - i v •> »' v 

seismic buuuug process acmmes subsurface seisnuc coverage by combining 
seismic data bom diOcmm: hoes, The mud < ahdhy to control , „ pmsuec and 
hope i s t ;lu 

30 , pp | ^ > 

^ > s ^ ^ - - ^ a o 
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S o > o The prior an also aldoses streamer posh :onmg devices that .a o;y be 

.< k k s w 1 x , mm > n : o^rKv. Ik ^.v ! 1) 
lateral positioning of streamer cables by nslng the camber adyaaeaale hynoehnls 
or angle wings are disclosed Irs U.S. Patent Nor. 4.033. 2?h and 5.443.02?. 'U.S. 
Patent No. 3.931 .608 describes ;m apparatus, typically known, as a "hnsF, to 

}(} <. < , ' < . Os v s - - < < 1 s » J > 

»v» > s ^ » The 

areas of greatest noise are irons those hydrophones adpicem exrenesby attached 
Us streamer -poahiooing devices, saeh as depth controlling bnds. This problem baa 

1 ck shod by Si n g nod a i - sphone S e x o sc " 
CibOPHYSlCS. Vol. 39. bio. 6, pp, ?32-734 h is well known in the art that 

, h «\* n«I t K i ^ v sU^x vN" O * 

aliowabie hydrophone noise level is typically established lor each an one 
20 seaorae surveying prcaect. When this noise level is exceeded, .se:ia;mc 

v < n ' s <> ^ w - ir^ ' om Ibata 

!! < ! 1 \ v v 

I K I ! < l W \\ ^ v t "> 

the selarmc soeocex an sesannc streamer cables are also wed known m thoarf. 
23 exanspke h « > « N b \ 

4^09,005, and a network of aeonslac elements, as dose-abed ho U.S. Parent No. 
4ytl2ghs2 may he deployed on doe vessel streamer cables, and tall hnoy. Those 

the seisnne sotaross and seismic sarcaasec cables by eempauag a network 
an s> x > d > ^ \ >° N 

As known to those familiar with the art e! marine seismic anrveyntg. 
during a typical se;srnia sorvey a barnao operator monitors the survey's 
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sorb as the emeou 



and shape ofs.be streamer cable, or order ibe heimsoian or vessel remote control 
to redirect the vessel or suspend data acquisition 

\> K-^ >i V ' ^ so^ r-u*\ 

transiting apre-detmed end of parallel lines m mderto cover a desrred survey 
sea ;u a r , ■* , < » c ra mad ' e k i ri » 

aeh pas s t spread o c so s d receivers is i red k 

>rsxitn be ek , 1 e; nudpomt coverag Becas 

x )t \ >\ e % n - * * r 

meases, ocean eurrem, i cane sob-opres mm coves 

obtained. To mknmte the loss of 'coves age an opera mr veil aUempr to > < w 



orb ! 



coverage, extra passes over s.be grid must be \- > ariose tee necessary 
eor.mrton midpoloi coverage can be achieved, 'These extra passes cart 
sigmtleaedv Increase ;> survey costs, Thus, there ss a oeed tor a system m 

b , < e s id sources 

cmtirmae the common midpoint coverage ohtamed annua separation, m;ram 
sbo osnnbet of survey imev the duration of the xurvev sosh bras do- scqmsmo 
i ! 0 N s * > * " - 

While the prior an discloses a series of discrete devices tier locating 
coram iii.ee the positions of streamer cables, it dees cot teach or identify any 
single svsiem vvh;eh coordinates ibe movement of a pltualny on vess? 
and attached seisrmc, position and environmental sensors to calculate ogtmu 
rmapomi coves-age vessebs>:arma paths to maxmeae eovcregc of the plmabty 
•v v - v ^ 
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which coordinates the meveaieai cf a ake-aaty of eeeaaae vessels * stisched 

xO\0i v ^ ^ 0 > N * 

5 and eaaas ;;;v-o-\e;, ; :ci^ 'Jr.- paeaeeo a; rv;^- -;o ..... , a sad idea eU.iched 

seismic assets. 

When anbilpie ships, aiiumed or - are used a , i - v. seismic 

data, they roast be eareudlv positioned so sns:t;iaia spatial coikiparahoo of me 

be % < - -s 5 <t« v. ^ m *\ a< s > m w<k ^ - 

> the ship's ! Esugmensse by radio voice comnuaaeaeoe. As the ^' 
e ^ > has iacteased sad ■sew aaioamhs posaamap: devices have become 
avauahie, eae mk ships have relied a a earn mk sysicaia and akbresaooa 
» vc s \ i sys > 

sk coordinate the omvernerd ofamhipie ships parkc;paaeg m a scissaic survey to 

maximize safety for die vessels, seismic assets sad crew vvhiie also miraimomg 

tovvasg seisms; slrearaers and sources, opkrames the eeaaaoa aadeoos coverage 
SO >^ » i v a t ^ v hi s 

the duration of the survey and she acquis it Urn aad pastaccaasdum aaaa-eaa; 

o v r k f ^ v\ - w \ > 

; >os vlnmoomi 

seasor? io obis a: opOoab midpoint acvetaga viaaielascnso:- psihs , soasiariac 
25 * s s sn v 'Vh 

mrsosmei aet quipm at 
i x » s s > \ v ' v. > a v 

< , m s _ „,,,. v " s „ xa v 

data scquisbioa cocspiisrog < least aae vessel for performing s or more of 
3d depieyiag a source of accmsoe energy for geteuuieas accuses cures, deploy eg: a 

! O < > o . e- \k a > 
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s < 1 v. J at leeei „ vessel s.;-; response d>ereks Use vessel farther 

eg a pernio o>r for dek d ;es.sl one- vess; 

3 e* e*-* •> x ^ N \ 

commands. \ eoviroonvenod sereor is provided for nxrndodrp; and 
1 ^ ' * envrronnkkdal dsaa To iho processor. 

? '\ ,\ < ; * • ! t . 

sends a vessel control comokod So ore \ maneuvering svskos Vessel 
H? .maneuvering secludes ciukig.es m head* rug speed or depda rsfopenuioR The 

v ^ . v ■> d; ;s corrienses < less; one or o- end speed, < » i * x 

l s. v " ^ \ , ! ( f k ! , h 

\ > V < < f v ' 1 v * < < ! 

<\0 - ">\ «. ^ v Us. v\ 

|S sdsoii'c receives predrieeos so the -ehs.de nurosgerner;; 'osdeov The VMS sends. 

como nds 5.o rhe .sk ^ < \ bin s < ; mic coverage 

date ?o d.-e coverege vp;ein/.ess; syskao. Ties ixrvereaye opdoiisaiinrs system 

M posuion, vessel ground speed, voder speed, vessel ess is see vessel besdbsg. An 

pers v d j n \ < u ? 

prosper; enveuere ere;: dedndesrs reegirred ;us:lpo;r;t coverage, w t o 

<■ ! v ! 5 v k> 

I. seedier aspee; Tr inversion: , roethod and sysko's >su- po>vided 
2s wherein d bran; eg system provides n current e>e;snuc nndponk coverage 

\ X >^ S V ' * >^ 5\ 

^ < t . ' < V ^ i< v " v V 

I V. NS. | X X 

- s \ sKN-VM, 

30 s x >e coverage optmoco 

S v. v s. i X ! 

, n - '0' , sse 
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\m-mU>^YO?<i£v i . , - v K« » 
The COS provides optimum locations, a 



pc:1oreseKv aod operabcok coroeeauUa 

OuV may be , o a accordance whh -he present mvesuom 

Figure 2 ••• a block dvmram of a adanageoamt System a < 

naooes o Coverage Optimization System as provided by one s ~ , o of -be 

f 'v invention m a preferred embodiment; ;md 

figure f u a block; diagram of a < as puooded by o <. aspect of the 

{ U *. t v. * < 051 1 * o <cot 

I u ■, < t ! v Cgv| used i N s 

vodh d;a present invention. The asasv as ss.mic system may provide a host 
vessel 20 So rvibch are connected seismic sensor stream em 2 k each mcl tiding « 
phuahty of seismic sensors. Tag knes 24 separare seasmic sources 25 um-ed 

A nkurndv o f manned or ornruarned powered raw vessels 30 are 



kenveen the vessel sod. the streamer, /Cdvrrsooady one or more such powered 

t > s > v OU v , VM sCs»C 

A servwe/suppiy boat 40 provides fuel transfer to/ from die various 
t ek 2 s >0 apt 4 > x -a H> and 

enher takes , data to another vessel r ,m .r • device, ae.de- to the boat vessel 
J * < ^ v s s ;o , . 

remote ioestion or to aoaiber vesaef The sarvi.ceoarap.iy boas 40 navigates and 
>eraies btaovet soe; 20 vsei bO < t SO < 

* ^ V t V v * 
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J ooy vessel. 3#) may be mleasably tethered, to the host S'esae] 20 a- my p^vti 

< I V dm? >0 xOt 

\ - , s < v » n e> *0 ^oS 40 

< 0v< m-mmesse 4, mi < t 2'* mm mom xtseaxeh2sf 
s f he v> s < , - M <- < 1 •> 

or* vis rmmce vamVor va Vsm mo: seismae >. \ ,* t } , or 

mu ! f t s x ^ ^ > ( i o- n 

than one seamier soeamer emmecmb so a host vessel The omrom se;smic 
svstem may use ooe or at least oos vessel 30 ar;d its related apparaem to -ow one. 

SO v » « s O "» V ' i " ^ 

y : y s x < c sources 2S. Those aooK 

0 0 V m ^ m -~ < > - m i >l ^ l u 

cb smommrs 

The mammd or anniasmcd powered vessels 30 base appamaus thereof} for 
15 cooaoaoomuov with the host vessel and/or with a Vessel Management System 

(VMS) 210 of she prexem mmomam : ;sa shown m I more 2, These vessel:; have 
<■>*<< < o v and/or programmable yuabereo and amO'oi n * s 

1 x >'0. mv, veseoi x lib each carry a fcmros 
.raited to GPS, G LOIN ASS) Mmm provide 



s o the kmatmns of other vessels, oavm;amm haaaoha ste. Extoopies of 
navigation data eacbaoweo between boss or towasg vessels and their VMS 2 id 
are (I at are not I I to s deemderm 

mode-good, aod speed, .examples of oihcr mmrmahor; d from tow 

so %< x s : •> uro-vm 

v ! m ^ i i ^ 
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«K RPM ; eieettte generator oatpoa tow One tension, rudder o v * o surface 
atytde, sad row depth rb one or roots depth sensor;; bora a eeawrac sirearoer. 

Fow \ - > ! i > 4 so - > ixmt 

renpoaax; based oavsgntioe xyraerns which use location arid \ ^ y eooo data 
5 t i n " N *, ^:.w>^vg « 

speed to rwooenpdrh a preprognoorned maneuver each as to madmen position 

W^V ^O -\ ! > I < < ' i> O-v, 

0 ">\ > < \ ^0 ON 1 

Hi ^ ^1 s x i > i 

<„v' ^ ^ S XX 0 , t ^ > K t 

?< , . t < v Ov " s 5 < - ^ ' 

rcemie bom the location of the eianne sernwe system honwnancb may be 
eornmanicmed by any known conmramoadoa system, mcloding, but no* Si nailed 
15 to . hardwire link, underwater acoustic link, optfc*!. 
Sa,b commands are, e.g. (but not hmbed lo} emma 

- < - ! > a-m m ,m m v *i f < 

M from da seism e sensors for ree > iim i , and im t 
VMS 21 0 or downloading sach data to a serviced* 
the bos; vessel or to a remote ioeadom in one end: 

Ox > < > \i \ v v 1 x \ N l - i K ^ 

\ > s\ n ( n x 

let - < > ! e, o no cr> ,koom . , d 

radio navigation eqaip;oe;w amplifiers and the hke, The data acquisition sysieoi 

1 - s N - ! 

N <" 1 n o< n< 

, b and angmber xemngs, die , prospect ideeiidcat-on and the dire Upon 
3d .so or mdm . > i \ a imordam ssmem records u\ data from one 

or more sensors so one or raore seismic sowamers 21 along with support data 

v vv s Dans 




wo mmzss 



\ stored m computer memory or eeriOee to a solid slats, tnaeaaedc, optical or 
other \ I x storage media. Port.ioe.s- or ai; of the data eoilecsed may be 

snss.em, d 2 >^ xtf&as 

W or to a remote iocatioe via aeosraias in a teiaey hardwire .link s m > 

5 e n os 

asynchronous ^ data acquisition and may , x oohotird sysiems ere 
not recording data. Ahernadvely, boa; 40 otay establish a physical link 
(hardwire, opneah eie. } io a low vessel io correct oaia doe; tbe * e vessel end 
eotnrsns.it roatt i - e VMS 210 bos esse] 2b or to a ren ; caboe via 

sO harowbo Sink or realm 

1 O^ v - m . ^< v V < <. 

!fiiiab\ nmem.l o :m e.-v, 1$ Vn a ~ om * o - m ee| I born; tbe 

. x Xx -X. iM < x x 1 V > 

^ x 1 v x b i 

IS vessel 2d (or at a remote location) stars engines on tbe vessels 3d so that the 

vessels 30 apply lose force to the seismic streeanoie. When tbe vessels 3d carry 
t o > < cs c;s s < v r J > e N w N 

"0 !\ v! v O ^ x ^ 5 > Mil ! >K 



position of the vessels 3deeb centre] item so desmm po^mrnng is memiOsmcb. 




d) 1 s Cixnr bx < x.x x 

> n < 1 i S x INK 

> e \ J >< \ ' x. <. S x < 

2a x > lo v ^ m > CW \ 

A vessel 3d and n associated apparatus do not riccesserily require ! nee of 
steamer hemhnw parava:ms and paravane cables- 

x _ "x I* i\ son 

^ x - x x x - t^i! ^ , S W^ 

a a stre.ai-sn;r 21.., frosn a service boat 4b. andhor from a tew vessel 30 either by wire 

iit"OxKO)i'Vi xO'xO'xx ,0,^,1, Mi - V - ' O Sx. „W s awwoamhsK wo 

not. bowsed to, seismic date; apeararus 1 23 tor sending data i ec'iabiog- but not 
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limited ax seismic daia. Transmitter 123 and recewer ' > may have " ml 
S channels for wham data may be conmwmeated i em one or more cbarmeis 

Oh ^ 1 d 0 < V ^ > <• N > 1 

\ S 0 i T s ^ > •* 1 ! - 

* -5 N 0 ! 5 ^ > < 

\\ s V > - s < , m , , i Ui 

si) < ^ t s 1 < > t O ! 

11 ^ 0 < < O 

U t \ ,0 j ! ^ t 0 , > 

' S * , V > 1 f it f 

a seismsc streamer 2 !.; apparatus 1.32 for storing received data; a ad apparatus 
15 133 for aaeeaa; da;a by wire (no; sixm-rd or wrrekmsly m the VMS 210 or to 

another vessel to a service boar -Or m a ims; vessel 20 and/or > <. . k 
location, Trarwnnker 123 < receiver 12? may have nruOipie channels for 
which do. i may be coommnicated (e.g. one or more channel;? dedicated to 
seismic vessel control, vessel status, location}, in one aspect a tow vessel 30 

20 * ' i ^ U s- n< " 1 . C | i , 

Bv t vessel" herein n mean; any vessel heal, device, dear or apparatas that 
can a>\v the mmps; connected thereio. saai "tow vessel" havrng sintawe power 
apparaow fomnwh tewing, aptoeessmg" data as remrmd to herein wba respect 
< l , !!-. c--- v m \ v . \ ^ t v n i . vOnme 

2 a !m v. * • \ ^ \ ^ ' 

methods or programs and mekmes dm are of appropriate cmnpatem a; s;mh 
\ mw vessr i t eot < esc mention, mas 

^ < apparatases at different depths and d;c tow vesssi rkeif owy be a smiaee 
2k ^ ms ve w c > , , s 

Turning cow to Figure 2, ;hc present mvemion provides a method and 
apparatus v, t » » > 1 the operation of known prior ar; marine se;smie 
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v o v o a inmn& seismic sysaeiv as shoveo ! Ftgsre ! , The present invention 
provides a method. and apparatus for coordinating opera- ion of nndtipie rernoiely 

acouisttion The present asvenoon enables < i.;tr;e autotrtated seistrne I to ^ 
S coverage onimvCauoo damp; aeeorne data acoulrnrion. As shown in Figure 2, 

uhc present invention comprises a Vessel Management System (VMS) 210 nod 
Coverage GpdnovaPon System (COS) 220, in one preferred nmhodoeen?. of ihe 
present invention, the VoIP 210 aeeepts inpaJ horn ;n; environmental data sooree 
monitor 230, an operator console 250.. the COS 220 iron a pktmliiy of low 
50 > - \ 3oo v •> - , 'in e iv> , p> 

The plurality of vessels 200 pnavaie > s receiver poshiorimg inhsronnhore 
venae; neahh and vessel capabilities for cooperating vessels in ctmvvnnueatkm 
<• > n } v. > ^ i ! u a 

■ n v l\ o >'•}>> v V) 

IS psmav- o o <<n 1 i < 1 v tn M0 > * ^ ^ ^on - 

- omnia Ms ro nde \ irsci coo on i on; vessel; 200 a mo e pe.se to the nev! 
while oommnmp deviations in -he desired spatial onMhptraOon of assets, risk to 
vcesoh on s an rso; he COS .220 s o optin t dpoi.nS 
e-vemge Jan a < ■,• ni :onv p,<<scve; nci 

prneessor IMP the I Sysaern 240 

! < S s „ > 1 x i! O 

25 * s i M r * 1 2 1 f i.i 

i ad on N i - • I Cseoptaer i m*. i n n * a 

x- a- , features of . >- system , nv- . : ~w -an ; and displaying the 
amies of vessels iposidons and health) to display 260 An operator may, via 
i -■• M < <. v , JO < ! i 

;pi '< < v x - <■ ^ M 4 1 

operator »n eivihles as; operator in aagnnn; or override VMS 2:10 vessel 
set en- evasr ma enven adeem d oecossap 
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•s a preferred embodiment of she present i N a Coverage 
Opsonization System {COS} 220 is provided, The COS receo'ea 
'Si 1 ; v ' 1 v * > v >, v " , \,, > , < •>< i a 

streamers deployed by eooperaioig vesasds rn a msre:e seasnno % y'i:ic;n raseaged 
SO by dv praseoi aaveniion The eradiated path so . - e is - ■ transferal to 

iK ^ v N \ > > > 

t i . > system 200 s« iky. the -ofersg vessels 200 are marneaeered t }< 
ease > y aa be - k * i ! > u • I 

COS- ' v path predfetor; process iterates , changes in the input . < resetting 
S 5 m adjustments to vessel asaneo A oring niforneodon and she issuance of vessel 

cooiroi commands by she VMS 210. ho one embodiment oOthe present 
invention, apoo completion she givers vesselis} 200 pass., she COS 220 provides 
men < < i a si Ms i ! xn pass based o 

hi oricO as necessity ae< I < i 

N ■ ^ ^ V , V ^ V V * , "> > < v 

?.S ahernattve embodiment, a source locator 290 v. as; he incorporated re the vctrseis 

200. Soarae locator 290 determines tea feasance tracking and control of the 
position ot a cooperating vessel's seismic soimxs's} and/or scmenis). The 

s - ! v ! o O S N s a < 

<. , v v , s e \ N 

J0 » * i- < ' v k 

^ < , - * > > o -p y 



r a prctencd embodiment legacy t are nana ^ the VMS vis the 

MVfSfOf \MV ^ ^ \ ,«^Vf> KV 0 

provide m snort eondod a a posl-pbl deny and provide die criteria by whaeb 

t t 0 V s ^ s ii 

5 * aa^ - , od ^ p - \\ ' - ^vv -< N < * 

position comparisons, regional current data, speeitkaUnnas, 
obstructions, babyvmet:aa easting grid coverage, and -nodded ;owirig 
conbgetrahoos. 

10 > case; inputs, enorouoreaab data aed legacy data la eea;paie a * s i ^ , 

of bus bchavio: of the suaamer eabso. yd\'o tbo aa "> , bhor. bs = OS 
uses akaoavu algorithm to determine what vessel movements are necessity to 
posiu'on nredabaed portions of the sennas:, spread aad what eopect obese 
nm venose ;s -a ii base en tbe bosvnter spread. 

IS r.he CDS a< arisest deration of e.< ( rage 

dencierKses, lack of coverage bribe esse of a virgin pasta and the predicted 
Kid geomcity w demrmine whe has moo ss t Tbe 

weraprospc fhe path prrticti i»*tb o< nteii* 

at) known . i< o m k bm-v < n <. n coverage and what pass: has 

As the CDS coverage opmomation routing digests tba pashenoe data: 

< < \ <<>< s. (C ^ ^ v s 

,s i t \s „ee* d k ' ^ 1 \Cn v e 

at vhheo > f as , , - ^ a 

< 4 v i > v - N , . v\\ \m - • - :0>> Tba 

vessel control caraasands comprise direehoaa ta steer, speed through tbe water, 
turamg radius and sstusonoecdivsr pes; don commands to control tbe position oi 

' < N V <. i i 

30 < < v i as ' > O 

> Of 1 1 ! v v. x V 

^ , - \ ' ad , ^ -o- * a- a -5 v i no 
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The present knforfone provides a 'h m ,| i to perform the 
5 .fobov/-ng .h.ascboeaa (i) kregdanrana and tfoe sefofoon based npen the available 

ios.i! eatfo eeek rasse - era r ere rava . . data pa ■ oe- rn a i 
success reie arat operational coososafots (i fonts or; nausea verabbdy s,od 

'O" 1 v foe.}; and (2) Keafofone epdmara aooree and receiver vessel 
man covering oarrsg eonpaaied aooree, receiver and Kaaang vessel crusfofoafos; 
SO fo-water asset ebgnaenics (e.g., speed s crooad aad water! track and head-nap; past 

midpoint coverage; nndpo'sni coverage required Uke prospect sped deadens); 
operfoaorob constraints ( knees or- foaneoverabbbv aad performance, eicb 

i i «. , v ^ f ( >< V > > 

i < i U c s > <. ! t W^iK!^ 0,iK;i 

p> 
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CLAIMS 

! 1* A syateri fo; rooo aal e< \ bono - , 1 a. \ - 

2 oaye seam; dat< \^ s< , 

3 iO at least one vessel for periooraoa ooe more of 

4 ;} deploying a source of acoosdc energy for generating acoashc waves; 

5 if? deploying a receiver for or.ee; vfog seismic daoy arm 

6 b) a processor tor oemuorem a pararaem: or inarms?, of are received seismic 

? ! aod yeneranog control eeaaaareis , controlling the a? 1 > one vessel 

§ in s vis 1 thereto thereby ersmtlmmng the operation of at least oee vessel. 

I s > The system ef elann P wforem par at least one vessel bmner u ;( 

3 A position senses o denerammig > >» of as h.aaa one or » of 
5 1] as. least one vessel 

4 i UK 00 i ISrg} 

5 lis) a seismic receiver: and 

1 i) a receiver for receipt of vessel cannot commands; 

9 i a processor o , > vi vessel coram: cremmmdss asd 

<) III) an oausui for executing vessel control eornrrnrnds 



! 3; 0' i ^ s 

2 . Ao eoviroroacraal sensor for rnorrhoomr and ■ransminmg eroaoo 

a So b;e processor. 



1 4) The sysieoi of claim 2, wherein the processor receives posfoors information 

2- 1 * s i <, c - , 

! 1 I'l ^^S ! v. s x 

2 arm sends a vessel con sra 
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if 
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2 dr-p.ur* vk." . iOi \ o> i e; sae. 

! 1) The vysiere ofclae:e 6, where;?: die processor recede;; operator data arte 

2 -. * o\o v. N ^ ' ,> d, -v. s - - 1 
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f: 

w;nd speed 


4 




wind direetkffi 




id) 


wave hehhht 






wave director 




V) 


vv;rv! 5 rfod 


S 


vi) 


tidal steam 
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Vii) 


ocean current 


to 




water dspdi 



1 9} The system o! chare 8 farther comprising; 

2: a coverage opdrioxaOoa sysrere whew; a the ecverage oy.mroizrodor; system 

% \f ^ fl i ! \) 0 \ ^ < , > - o «. ^ 

4 Management hyerero, 

3 > > ds. ^ . _ > > i M -\ 

1 11} Ids system of chore T wherein the coverage op;in;oraUora system receives 

2 <., i ^ 0 - " 

1 m \n < \ s h -< s v v \ ^ or - 

2 1 > cms; , e » vox : 

3. II) seise oo receive? poaaaos; 

a dt> s a-. i\ < % ec-". ! 
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W) streanii^r -ail buoy po-sUi 

VI) V 



BH'hs ayate;T; <:>( cUd.rri ;2 fenhs; eomptisirsg an operator console joy oper;ur.;r 
di«a input wherein the operator data ooyoprkes ;a least ooe of: 
i) •> espy cover; e:> d; l;of' 

s repeated midpoint ^ ^ , - 
Hi) opeyaUorsal coostraiots; or 

- g-O.OO a- iPiOi 

14; The nv <. , v. 10. v <• v 5 v bsnasny; systen; provides a < t'v 

seistrbc rmdpoml coverage assessment i;> the coverage optoroastioyi >y,ui.: 

15} The system ofciasm Sg wherem the vessel control eomrmmd tommies 
epoeeae , t > i - ; o o; 

1 yhe seismic so 
U; the recover; 
ill) the vessel; 
IV) streamers; or 

X - s.o- \i 

* , \v-K s. - ^ rt v 

0< < s > , 

it V. ^ ^ , 

P) the rove ve os 
o) the vessel. 
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2 prophi- sad see odoeoo 

3 



l 1 8) The system of daao; f> : whereat the coverage optmaeoai.on xyrMesr; generates 

j» > \ a i dane opfesom so-aree and reeeiver loc;:diD:\s sxaitg: ^ - ; i i aorrrco, 

4 , po i < >. i ' 

t p> of t h whcrem i system generates 

3 assets, environnsenial data, past pertbrmaeos' and operaooord coos'ramts. 



5 sanaronmsoPii data,. 

2 engaged in seismic data acquisition conjpniang > steps of: 

3 a) provsiapg as kaao one verse; for per tboomg one or nose of: 

4 ;} h x ^ 
$ depkn - - e daia: and 

6 > < ^ ^ o 

7 i received xeisnnc data and aersenoiog centre; d- for 
.8 o a ^ o io> t on a 



if 



4 {11} the source of acoustic energy 

5 , > Pk ^ v) \ v \ , . 

? m;«K;.;ver:ng system c;>.;r;pnsmg; 

■t (!) a .receiver for receipt, of vesse; comrod comreiicds 

9 (if.) s processor interpreting vessel eorrtroi cornmands 

W < i n » < -. < ^ ! 

i 23} The method of ciai-y. 22 forther comprising the steps of receiving 

2: v s ! ^ ■■> data in she processor. 

"% sending a vessei centre: eorn.eoand to the vessei manein f er:«g system. 



'2 " ' I ' 

s 27} The method of edam 26 dinner ceir;pris:r;g the vc 

3 dt < < ' , - f 

1 I > i ! 5 h 4 > v. 

2 esse pf; 

S Si *ftl i Nf\ d 

4 , 

si reave hsighg 

(•i iv) sveve i!u \>o 

? V) v\<^ pMl V 

8 tii ind \Si - r 
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29} The method of ehuto 28 further eov.^mrme. me steps of: 

receiving posatmo n;he;roua>n in a coverage opdeoamioo sy storm and 
sending optimum path predictions to a Vetoed: Mmmgemee:: System. 

30) The method of ciam'* 29 farther compneurm dye step of: 

P<0«\ v. , , ' ' > > 

binmor; system 

3; } The med'iod of che er; 29 further corepric; eg bar step of. 

receiving oner; d t> > mmmd em s dam o overagt 

opth • aeeo system 

v 5 ^ * ! \ i ( !. \ s v J 

I) seismic scares position; 

IV'? streamer tail buoy posiUom 
\ > easmK Noiot . depth; 

x \ < ' v 

V s i ; \ e-.\:d 
' il 

fX) wak-f 

\> u- mrl n 

\h 

3 3)1 he method of cbmn 32 fender eeeopneme die step of: 

e. cecemirig operator dste m ::;: operator console wbemm die 
operator ham crmammes at least one of: 
rospr 
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a) rceustreo mtdpomi cave 
> operatsceiai C0Bs;a;ara;a 



opdraiasTSg. vsa rbe vessel coasf.ros coeaiaaaa opsara.ao kxsi:a?s;s for as icass 

i) the <■ " -Ova vae- 

ii ) she receive?-, or 
m) she vessel 

36} The BHsJaai af caaa; 33 farther coraprsr.saa the step of: 

va.aaaaaa via She vassal carereS cosrimarai epe;rsao ksorskms for ;:a feast 

one of: 

;) she scssoac scarce 



I'm i ! a- > «n - ores < Sep ol 

aaearatiisa si she aeveraga apds'oaratias'; svsiens, a pre-plan and i i < 

based srpeas she avsdi&ble sauree and receiver essens environmental data, past 
> > o 

33; 1 he etashori afcssnn 39 ^ a an, she step of: 

poerade she coxa ; ' c\;::cm. :\s tt-nc os mum source 

asud receiver locations asine computed soome, receiver and trnaosnr vessel 
coord; ears, daavaue asvat dvneuraes, pas; eudpoiso coverage, mdlpossP 
coverage reqeseof operational eoesmesva and eevirersncesal data. 



3 based upon the available soiree mod 

4. N 1 

] 40} 11m method of ckmn 33 mneer comprising tbe siep of: 

2.. ^ i' m me ceomrime opdobrnmoo system, msl-rime opmvmm soiirce 

3 v ov ^ ' \ v < v e \v v., 

$ v s ! ' < < !> u 
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